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DETAILED ACTION 

1 . The prosecution has been reopened under 37CFR 1 . 1 98. 

Drawings 

2. New corrected drawings in compUance with 37 CFR 1 .121(d) are required in this 
appHcation because the drawings have vertical Hnes and are illegible. Applicant is advised to 
employ the services of a competent patent draftsperson outside the Office, as the U.S. Patent and 
Trademark Office no longer prepares new drawings. The corrected drawings are required in 
reply to the Office action to avoid abandonment of the application. The requirement for corrected 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-5, 7, 9, 10, 12, 13, 16, 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Knittle et al, US Patent 5,761,638 in view of Marcie, US Patent 6,418,203 
fiirther in view of Vahatalo. 

In figures 1 A and IB, Knittle et al disclose a telephone network apparatus and method for 
echo cancellation that uses chirp signal to determine the echo delay of a telephone channel 
comprising chirp generator 40, user device 25, and matched filter 42. Column 4 Hnes 18-22 
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disclose that echo parameter estimation circuitry 32 which contains the chirp generator 40 and 
matched filter 42 is used to create a signal from which estimates of the echo delay of the 
communication channel can be determined. Column 5 lines 1 1-20 disclose that chirp generator 
40 sends a chirp signal over a telephone channel to an user device 25 which is reflected back as 
an echo signal through terminal A of switch 37 to apparatus 10. The chirp signal is "a 
waveform". Column 5 lines 44-49 disclose that the matched filter 42 is able to receive both the 
output of the chirp generator 40 and the chirp echo signal from terminal A of switch 37. The 
chirp generator 40 therefore reads on "creating at least two signal streams for a waveform in said 
audio channel" wherein the two signal streams are the chirp signal and the chirp echo signal sent 
to the matched filter 42 and the audio channel is the telephone chaimel. Column 5 line 46 - 
column 6 line 2 discloses that matched filter 42 filters the chirp echo signal with the time 
reversed transmitted chirp signal and the peak of the resulting pattern occurs at a time 
corresponding to the echo delay of the telephone channel. This matched filter 42 accomplishes 
the method step of "detecting the presence of the first signal sample stream for said waveform 
and the second signal sample stream for said waveform at a point in said audio channel and 
measuring the time between the detections of the signal sample streams" wherein the point in the 
audio channel is the matched filter 42 and measuring the time between the detections of the 
signal sample streams is done by determining when the peak of the output of the matched filter 
42 occurs. Knittle does not disclose delaying at least one of the signal sample streams based, at 
least in part on the time measured between the detections and that the audio channel is in a 
computer. Marcie discloses a computer system 10 comprising microphone 12 and speaker 13 
which enable the computer system to act as a speakerphone (see figure 1 and column 3 line 60 - 
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column 4 line 8). As taught in the abstract, the modem connected to the computer system 
includes a digital signal processor which performs acoustic echo cancellation. Thus, Marcie 
taught "a computer system including an audio channel". It would have been obvious to one of 
ordinary skill in the art at the time of invention to incorporate the echo canceller taught by 
Knittle in the apparatus of Marcie since it was well known that computer systems with 
speakerphones incurred increased performance with the addition of echo cancellers. Vahatalo 
discloses a method for echo cancellation comprising adaptive filter 40, calculation element 44, 
and adjustable delay unit 43. A signal stream (Rin) is delayed based on the measurement of the 
echo path delay measured by calculation element 44. The objective was to align the digital filter 
40 with the location of the echo for improving the performance of the echo canceller. Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of invention to delay one 
of the signal sample streams in the Knittle apparatus for the purpose of improving the 
performance of acoustic echo cancellation when incorporated in a computer audio channel. 
Claim 1 is met. 

Similarly claim 12 is met since Knittle reads on "creating at least a first and a second 
waveform in said audio channel; detecting the presence of the first and second waveform at a 
point in said audio channel; measuring the time between the detections of the waveforms". 

Regarding claims 2-5, the combination of Knittle et al, Marcie and Vahatalo includes a 
speaker which would be obvious to one of ordinary skill in the art to use as the audio signal 
output device to produce the audio output signal generated from the chirp signal generator 40 
(signature signal) and a microphone which would be used to detect the chirp signal wherein the 
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reference channel path is from the chirp generator 40 to the matched fiUer 42 and the local 
channel path is from the speaker to the microphone. 

As to claim 7, the chirp waveform does comprise a sine waveform in some form. 

Per claims 9 and 16, the two different paths in the modified apparatus are from the chirp 
generator 40 to matched filter 42 and from chirp generator 40 out to an audio output device back 
to an audio input device (microphone). 

As to claims 10 and 17, Marcie discloses a computer system 10. 

Per claim 13, Knittle discloses a chirp waveform. 
5. Claims 19-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Knittle et al 
in view of Marcie. 

In figures 1 A and IB, Knittle et al disclose a telephone network apparatus and method 
that uses chirp signal to determine the echo delay of a telephone channel comprising chirp 
generator 40, user device 25, and matched filter 42. Column 4 lines 18-22 disclose that echo 
parameter estimation circuitry 32 which contains the chirp generator 40 and matched filter 42 is 
used to create a signal from which estimates of the echo delay of the communication channel can 
be determined. Column 5 lines 1 1-20 disclose that chirp generator 40 sends a chirp signal over a 
telephone channel to an user device 25 which is reflected back as an echo signal through terminal 
A of switch 37 to apparatus 10. The chirp signal is "a waveform". Column 5 lines 44-49 
disclose that the matched filter 42 is able to receive both the output of the chirp generator 40 and 
the chirp echo signal from terminal A of switch 37. The chirp generator 40 therefore reads on 
"creating at least two signal streams for a waveform in said audio channel" wherein the two 
signal streams are the chirp signal and the chirp echo signal sent to the matched filter 42 and the 
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audio channel is the telephone channel. Column 5 line 46 - column 6 line 2 discloses that 
matched filter 42 filters the chirp echo signal with the time reversed transmitted chirp signal and 
the peak of the resulting pattern occurs at a time corresponding to the echo delay of the telephone 
channel. This matched filter 42 accomplishes the method step of "detecting the presence of the 
first and the second signal sample stream for said waveform at a point in said audio channel and 
measuring the time between the detections of the signal sample streams" wherein the point in the 
audio channel is the matched filter 42 and measuring the time between the detections of the 
signal sample streams is done by determining when the peak of the output of the matched filter 
42 occurs. Knittle does not disclose "a machine-readable storage medium, said storage medium 
having stored thereon instructions, said instructions, when executed by a computer system 
including an audio channel, resulting in the following steps" as required by claim 19. Marcie 
discloses a computer system 10 comprising microphone 12 and speaker 13 which enable the 
computer system to act as a speakerphone (see figure 1 and column 3 line 60 - column 4 line 8). 
As taught in the abstract, the modem connected to the computer system includes a digital signal 
processor which performs acoustic echo cancellation. Thus, Marcie taught "a computer system 
including an audio channel". It would have been obvious to one of ordinary skill in the art at the 
time of invention to incorporate the echo canceller taught by Knittle in the apparatus of Marcie 
since it was well known that computer systems with speakerphones incurred increased 
performance with the addition of echo cancellers. It was additionally obvious that since the echo 
cancellation was implemented in digital signal processing, the processing steps had to reside on a 
machine-readable storage medium as instructions that could be executed by the computer 
system. Claim 19 is met. 
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As to claim 20, Knittle discloses a chirp generator 40. 

Regarding claim 21, Marcie discloses a computer system 10 having an audio channel. 

Per claim 22, the combination of Knittle and Marcie meet the claim limitations. Knittle 
discloses a telephone channel which reads on "an audio channel". The chirp generator 40 reads 
on "creating at least two signal waveforms in said audio channel" wherein one signal waveform 
in the chirp signal and the second signal waveform is the echo chirp signal received from the 
user device. The matched filter 42 reads on "detecting the presence of the first and the second 
waveforms at a point in said audio chaimel and measuring the time between the detections of the 
waveforms." As stated above, it was obvious to use echo cancellers, such as taught by Knittle, in 
Marcie and store instructions on a machine-readable storage medium to be executed by the 
computer system. 

As to claim 23, Knittle discloses a chirp waveform generator 40. 

Regarding claim 24, Marcie discloses a computer system 10 having an audio channel. 
6. Claims 6 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Knittle et 
al in view of Marcie further in view of Vahatalo as applied to claims 2 and 12 above, and further 
in viewh of McMahan, US Patent 4,970,715. 

The combination of Knittle, Marcie and Vahatalo does not disclose that the waveform is 
a pseudo-random sequence waveform. McMahan discloses an a modem with improved remote 
echo location and cancellation. The apparatus uses a pseudo-random sequence during training of 
the echo cancellers. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of invention to use a pseudo-random sequence waveform in the abovementioned 
combination since it represented a well known alternative test signal. 
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7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knittle et al in 
view of Marcie further in view of Vahatalo as applied to claim 2 above, and further in view of 
Park et al, US Patent 5,410,595. 

The combination does not disclose counting the number of signal samples between the 
detections. Park discloses an apparatus and method for echo cancellation for a speakerphone 
comprising measuring the characteristics of the room in which the speakerphone is located, 
specifically the echo path delay. Column 5 line 60 - column 6 line 10 discloses a method which 
counts the number of samples between the start of a test signal and its "first attack", the time 
when it is recorded by the microphone. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to count the number of signal samples between 
detections in the combination of Knittle, Marcie, and Vahatalo, per the teachings of Park, for the 
purpose of measuring echo delay in a well known altemative method. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Thomas, US Patent 3,721,777. 

Any inquiry concerning this conmiunication or earlier communications from the 
examiner should be directed to Brian T. Pendleton whose telephone number is (703) 305-9509. 
The examiner can normally be reached on M-F 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on (703) 305-4040. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
AppUcation Liformation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). 
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